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i (54) Title: REAMER SPINDLE FOR MINIMALLY INVASIVE JOINT SURGERY 




V) (57) Abstract: An adjustable reamer spndle is provided to aid the surgeon in controlling the instrunMnt Tlie reamer spindle is easily 
^ disassembled for cleaning. The spindle Iras arepositionable liandle, a locldng ring, and an elastic device. The elastic device biases 
^ against a handle locking mechanism that loclis the lepositionable handle at angular positions about an axis of the spindle. The elastic 

device further biases a locking ring into a locked position. The locking ring aids in holding the reamer spindle together. Removal of 
^2 ihe locking ring against an elastic bias of the elastic means unfastens an end of the assembly in order to &cilitate disassembly and/or 

cleaning. Adjustment of the position of the handle about the spindle enables the palm/grip of each hand to be changed in order to 
Q provide maximum control in diflisrent orientations. The adjustment is desirable in order to accommodate operating on the left or 
^ right side of the patient, standing behind or in-front of tlie patient, or the use of a diifeirent surgical approach. Further, adjustment is 
^ important to accommodate the differing needs of suigeons who are naturally left or right handed. 
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REAMER SPINDLE FOR MINIMALLY 
INVASIVE JOINT SURGERY 

BACKGROUND OF THE INVENTION 
S This inveotion relates to handles fin: reamers, and, more particularly, to adjustable 

handles fixT acetabular reamers that can be easily steriUzed. 

Coaq)licated mechanical devices have oevasses and recesses that are difBcul^ if not 
almost inqwssible, to clean ^th ease. Devices that are not properly cleaned and sterilized 
contribute to the risk of disease transfer fiom patient to patient folloimng fbs emergence of certain 
10 "prions" that are not killed by normal hospital sterilisation and need to be physically removed by 
washing /rinsing. 

In GB PCT application no GB0202934A to Oiana, entitled, Improved Surgical Devices 
and Methods of Use, the contents of which are incorporated by refereace hereto, several reamo- 
spindle desi^ are discussed. However, none includes a handle having the ability to be angularly 
1 5 repositioned about the axis of the housing and none uses a single spring to both lock the angularly 
repositionable handle in place and to lock the two housii^ portions in place. 

What is needed fbetebte is a reamer spindle Oat is easily adjustable, disassemblable, and 
cleanaUe and which includes an easily repositionable handle using a mechanism requiring few 
componenls. 

20 SUMMARY OF THE INVENTION 

An adjustaUe reamer qnndle is provided to aid Ifae surgeon in controlliDg fhe instrument 
Adjustment of fhe position of the handle axis of die spuidle enables tiie axis through the palm/gcip 
of each hand to change in order to provide maximum control in different orientations. The 
adjustment is desirable in order to accommodate operating on the left or right side of the patient, 

25 standing behind or in-front of the patient, or fbe use of a different surgical approacL Further, 
adjustment is important to accommodate the differing needs of surgeons 'who are naturally left or 
right handed. Thus, the comfort for holding and using the instrument is enhanced flirough 
adjustment 

In an objective of tits invention, the handle can be easily cleaned, in that the design 
30 access to aUsur&ces such that they can be cleaned (i.e., (me part covermg another can be moved 
or removed to ej^ose all sur&ces). Further, the design enables the reduction in number of small 
radius intranal comers, crevasses and small g^ and the absence of blind holes. 
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In another objective, a reamer handle is provided that is easy to disassemble and for 
i^ch the disassembly is easy to learn. 

In another object, the inventioa mininrises the number of pieces and thus the risk Hiat any 
individual part might be lost. 
S BRIEF DESCRIPTION OF DRAWINGS 

The attached drawings represent, by way of example, different embodiments of fbs 
subject of Ifae invention. 

FIG. 1 is a side view of flie reamer spindle of the present invention. 

FIO. 2 is a top view of the reamer spindle of the present invention. 
10 FIG. 3 is a section view taken along line 3-3 shown in FIG. 2. 

FIG. 4 is a plan view showmg a traditional reamer spindle of Ifae prior art being used in a 
minimally mvasive approadi for reaming the acetabular socket 

FIG. 5 is a plan view showing the reamer spindle of the present invention being used in a 
minimally invasive approach for reaming the acetabular socket 
IS FIG. 6 is an exploded assembly of an alternative embodiment of the present invention. 

FIG. 7 is an alternative shape housing of the alternative embodiment shown in FIG. 6 

FIG. 8 is a perspective view of an alternate eoibodiment of the invention having a 
rqx>sitionable handle. 

HG. 9A is an e3g)loded view of the altonate embodiment of FIG. 8. 
20 FIG. 9B is a close 19 of a portion of the exploded view of the alternate embodiment of 

nG.8. 

FIG. 9C is a cross-sectioaal view of the adjustable handle poation of the alternate 
embodiment of FIG. 8. 

FIG. 10 is a perspective view of key componoits of the alternate embodiment of FIG. 8. 
25 FIG. 11 is a plan view of a surgical reamer kit of the invention. 

DETAILED DESCRBPTION 
The reamer spindle 115 shown in FIGS. 1-3, and 5 consists of a drive fitting 104, which 
is adapted to be joined to a rotary powor source used to drive the shaft 107 of the reamer spindle 
115. The shaft 107 is mounted to a reamer holdmg mechanism 120. The reamer holding 
30 mechanism 120 can be selected fiom a variety of mechanisms useful for capturing and holding a 
surgical manet 1 during an orOopedic surgical procedure. It is clear fbat many different 
mechanisms exist which would be useM for this task, however Ifae present invraitors have 
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selected the preferred bayonet style mechanism 120 for purpose of example. The reamer holding 
mechanism 120 comprises a slide 106 carrying a pin component 111 of the reamer holding 
mechanism 120. The pin 111 works cooperatively with the catch 110 located in the head 108 to 
form the bayonet for capturing different size reames 1 while allowing their easy release for size 
S inteicfaangeability and cleaning. The leamen 1 selected fin: use with die reamier spindle US can 
be shaped and sized for cutting different osseous sites wiflun die body. It is widely known that 
reamers can be designed to cut the patella in a knee or the glenoid in a shoulder or the socket 45 
in an acetabulum 40 as shown in FIGS. 4-5. 

Referring to FIGS. 4-5, the reamer spindle 11 5 of die present inventian and the spindle 1 5 

10 of die prior ait invention are shown passing dirou^ a miniatuie indsion 35 in the patient's skin 
30. In FIG. 4, the reamer spindle IS is shown approaching die acetabulum 40 in a preferred 
orientation for reaming the socket 4S. The difficulty widi the prior art spindle 15 is shown as the 
shaft 3 impinges on the miniature incision 35 at edge of die incision 37. The current surgical 
protocols are being pushed to the limits and die incision sizes are being reduced in the hopes of 

15 increasing the patient's speed to recovery, hi some cases surgeons are using a two-incision 
approach, one to reach the acetabulum and the oflier to reach the femur. Depending on the 
situation, eidier the one incision or the two incision technique results in less trauma to die patient, 
thus requiting the instruments to be flexible and more optimally designed to make iqi fiir die lack 
of qierating space. 

20 The reamer US of FIG. 5 shows a new reamer spindle 115, which has a bent housing 113 

coatainmg die drive shaft 107. The drive shaft 107 can be selected fiom a variety of current 
torque transmitting mechanisms or devices including a Nickel Titanium shaft, a flodble round cs 
flat wire wound cable, a series of gear driven shafts, or a series of shafts intetcomected by 
universal joints. The drive shaft 107 can also be selected from any torque transmission 

25 mechanism or device deemed appropriate for the application. The drive shaft 107 can be held to 
die housing 113 with an optional series of bearing 118-119 which keep the drive shafts from 
bearing against/riding on the inside of the housing 1 13 and act as a shield to protect the inner 
housing from blood. Other means for holdmg the shaft to the housmg would be acceptable. The 
most important feature of die drive shaft 107 is diat it conforms to die selected housing 113 and 

30 sufEiciendy supplies torque to the cutter 1. 

The housing 113 is fanned fr(xn cannidated material and die drive end 104 is 
substantially collmear with die holdmg mechanism 120 along axis 116. Referring now to Figs. 8 



wo 03/092513 



PCT/IB03/01725 



et seq., alternatively, the drive end 104 could be situated along an axis parallel or ofi&et to axis 
116. The bends in the housing are optimally placed at critical locations to pass through the 
miniature incision without impinging on die skin 30 at location 37 while still maintaining the 
same surgical protocol. The drive end 104 and the holding mechanism 120 should be in line or 
5 on parallel axes so fliat ^ applied fioirce 130 results in an axial motion 140. This sdlows the 
surgeon to maintain flie existing technique because inherently reamer spindle 15 in FIG. 4 would 
give tiie same result since it has a stndgjit drive shaft 3. Thus, die surgeon is allowed to apply a 
load directly along fbe pafli of reaming. 

Refeiring now to FIG. 6, an altonative embodiment is shown. Similar to FIGS. 1-3 and 

10 5, fba reamer spindle 215 has a drive fitting 204, v^iich is adtqited to be joined to a rotary power 
source tised to drive the shaft 207 of the ream^ spindle 215. The drive shaft 207 can be selected 
ftom a variety of current torque transmitting mechanisms or devices mcluding a Nickel Titanium 
shaft, a flexible roimd or flat wire wound cable, a series of gear driven shafts, or a series of 
linkages 208 interconnected by universal joints 209. The drive shaft 207 can also be selected 

15 from any torque transmission mechanism or device deemed appropriate for the appUcation. In 
fliis embodiment, die shaft 207 is constructed fivan a series of linkages 208 containing universal 
joints 209 and bearing membors 218. 

The reamer holding mechanism 220 is prefistably a bayonet fitting witii a slide 206 
carrying a pin component 211 of the reamer holding mechanism 220. The pin 211 worics 

20 cooperatively with the catch 210 located in the head 208 to fona the bayonet for capturing 
differ«it size reamers -wiak allowing dieu: easy release fat size intrachangeability and cleaning. 
The drive shaft 207 is set in housing members 213 and 214, which are separable for cleanmg. 

There are many ways of connecting the housing members 213 and 214 together. For 
example, fiie shaft 207 can include a capture mechanism 247 which is adapted to receive the front 

25 ends of the housing members 213 and 214 aligning each with one another and encapsulating the 
drive shaft 107 to protect the patient's skin from contacting liie torque transmitting shaft 207 
during operation. Once ttie housing members 213 and 214 are aligned, a locking meclanism 250 
comprised of a ring 255 and a catch 260, which is located m the housing member 213, interact 
with one another to retain flie housing monbers 213 and 214 in a closed fishion. As with the 

30 embodimait described in FIGS. 1-3, and 5, it is preferable to have the drive end 204 substantially 
collinear with die holding mechanism 220 along axis 216. The housing members 213 and 214 are 
shown preferably in a bent configuration; however, die reamer spmdle 215 widi a separable 
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housing includes the option of a straight configuration, as is Hie case with bousing members 313 
and 314, shown in FIG. 7, having no bend. 

Referring now to FIG. 8, in anoflier embodiment 315, the drive end 404 is situated along 
an axis parallel and o£&et to axis 416. FurOier, a repositionable handle 500 doubles as a 
S cotiqponeatofthecqytuiemedianism 447 in cider to hold the two housiiigmembeis 413 a^ 

The captan mechanism 447 slides over Ihe front ends 448 of the housing mranbeis 413 
and 414, aligmug each witii one anoOer and thus encapsulating the drive shaft 107 in coder to 
protect the patient's skin &om contacting die torque transmitting shaft 107 after being assembled. 

10 FIGs. 9A, 9B and 9C mare clearly show how the housing members 413 and 414 are 

aligned and locked in place. The housing members 413 and 414 are oriented with respect to each 
atbia when a locking sleeve 502a (having an internal diameter larger Han the outside diameter of 
the housing members) sUdes over them, abuttir^ against a bend 480 in the housing members. 
Thin, annular Teflon sleeves (not shown) are disposed between the housing members 413 and 414 

IS and the locking sleeve 502a to fecilitate disassembly. A forward mouth section S02b of the 
locking sleeve S02a cradles the bend 480 of the housing members 413 and 414 so as to prevent 
relative rotation of Hob locking sleeve and housing m^bets. At the fiont 448, the ciqrtnre 
Tnafihanimn 447 has a locking device 450 which includes an annular sleeve 482 onto which the 
handle 500 is afSxed. The sleeve 482a includes a &ce 482b having recesses 482c (shown in FIG. 

20 9C) into which pins 484, fixed to a shoulder 502c of Oe locking sleeve 502, are received m oder 
to toreionaUy rigidly hold the handle 500 in any one of eight positions, according to the 
prefiscence of Ihe surgeon. A spring 486 biases the annular sleeve 482a into engagement wife fee 
pins 484 via, on fee one hand, applying spring pressure against an internal shoulder 482c (shown 
in FIG. 9C) in fee annular sleeve 482a and, m fee other hand, reacting against a locking ring 455. 

25 The locking ring 455 includes pins 490 which are afiBxed feereto and which enter into bayonet 
slots 492 in fee locking sleeve 502 in order to hold fee locking device 450 on fee end of fee 
locking sleeve and feus fee capture mechanism 447 togefeer. The housing members 413 and 414 
are held togefeer via fee pins 490 \diich engage fee bayonet slots 492 in eadi of fee housing 
members 413 and 414 (best shown m FIG. 10 in which fee annular sleeve 502, fee spring 486 and 

30 fee locking sleeve 502 are removed for clarity). The pins 490 of fee locking ring 455 and a catch 
260 interact wife one anofeer to retam the housing members 413 and 414 in a closed fiishion 
yMs concurrently biasing fee spring 486 so as to eng^ fee annular sleeve 482a (and feus fee 
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handle 500) with tiie pins 484. Further, sufficient play in the axial movement of the annular 
sleeve 482a is permitted to enable the surgeon to selectively disengage the sleeve from the pins 
484 so as to reposition the handle about the locking sleeve 502a in any one of the ei^t angular 
positions of the handle 500, while avoiding disassembly of the spindle 115. 

5 Referring now to FIG. 11, collectively, liiese different types of housing membeis 213-214, 313- 
3 14, and 413-414 can be o&ered as a kit 600 having a selection of different sized reamer housings 
113 togetlia: wifii an inq>actor 602, acetabular implants (not shown), fianoral hip prosflieses 604, 
and acetabular cup prosflieses (606), the sdection of different reamer housing configuiatioDS 
allowing the surgeon to select betvreen a bait, o£&et configuration or a straight configuration of 

10 the reamer spindle 115, 215, and 315 depoiding on the surgeons approach, \(4iich may vary 
during Ifae same operation or between different patients. 

Multiple variations and modifications are possible in the embodiments of the invention 
described here. Althou^ certain iDusttative embodimraits of flie invention have been shown and 
described here, a wide range of modifications, changes, and substitutions is contemplated in the 

15 foregoing disclosure. In some instances, some features of the present invention may be employed 
without a corresponding use of the other features. Accordingly, it is appropriate that flie 
foregomg description be construed broadly and understood as bemg given by way of illustration 
and example only, tiie spirit and scope of the invention bemg limited only by tiie appended 
claims. 
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What is claimed is: 

1. A surgical reamer spindle (15, 115) which is easily disassembled for cleaning, ike spindle 
being elongated, having first and second eids and a central housing (113, 213, 313, 314, 413, 

5 414, 502), the housing substantially enclosing a drive train ^07) and comi«ised of at least two 
housing members (113, 213, 313, 314, 413, 414), vibsKm at least one of Ihe first and second ends 
is trained in a diive-train-endosing idatianship by a capture mechanism (4SS, 490, 486, 502) 
conqnising a locking ring (4SS) and an elastic device (486), flie loddng ring biased in a loddng 
position by Ihe elastic device, flie at least two housings being separable fixim one another 
10 iqjpioKimately along a plane substantiaUyparaM to a longitudinal axis (IIQ of the housi^ 
permit cleaning and/or changing out of fte housing members fior other housing membets of a 
difEerent form in «der to suit different surgical protocols. 

2. The surgical reamer spindle of claim 1 wherein the capture mechanism (455, 490, 486, 502) 
15 fiirther comprises a locking sleeve (482a) to vMch a repositionable handle (500) is attached, 

who-ein the elastic device (486) is disced between tiie locking sleeve and the locking ring so as 
to bias the locking ring in a locking position and to bias die locking sleeve, and llnis attadied 
repositionable handle, into a locked angular position about an axis (116) of the spindle, the 
liytlrin g ring aiding in holding the reamer spindle topether. ^utoein removal of the locking ring 
20 i^ainst an dastic bias of die elastic means uD&stens an end of the assembly in nder to ^ 
disassembly and/or cleaning. 

3. Hie surgical reamer spmdle of claim 2, wherem the locking sleeve (482a) has recesses (482c) 
for receiving pins (484) engaged in a sdioulder (502c) fixed to the housipg, the locking sleeve, and 

25 thus the adjustable handle (500), locking when the pins are received into flie recesses, diereby 
locking the locking sleeve to the shoulder and thus to the housing. 

4. The surgical reamer spindle of claim 2, wherein the locking ring (455) has at least one pin 
(41 1) affixed thereto, the at least one pin locking the locking ring in a locking position whai the 

30 locking ring is biased into a bayonet recess (260, 492) by die elastic device (486). 
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5. The reamer spindle of claim 1, ^ereia the drive train (207) is selected fiom a gro\q> of drive 
trains consisting of nickel titanium drive trains, fistrous metal drive trains, flexible round wound 
cable drive trains, fiat wire wound cable drive trains, gear-driven sdiaft diive bains, and drive 
trains having shafts connected via universal joints. 

5 

6. An elongated surgical reamer spindle (315) having an adjustable handle (500) which is easily 
disassembleable for cleaning, the spindle having first and second ends and a central housing (113, 
213, 313, 314, 413, 414, 502), the housing substantially enclosing a drive train (207), wherein an 
lockable adjustment mechanism (450) adjustably locks the handle in angular positions about flie 

10 spindle, the lockable adjustment mechanism conqnising a locking ring (455) and a locking sleeve 
(482a) to which the adjustable handle is connected, herein furlher an elastic device (486) is 
disposed between fbe locking sleeve and the locking ring so as to bias Oe locking ring in a 
locking position and to bias the locking sleeve, and thus the handle, in a selected angularly locked 
position about Ifae housing, wherein removal of the locking ring against tiie bias of Hie elastic 

IS device fecilitates disassembly oftfae spindle for cleaning. 

7. The surgical reamer spindle of claim 6, wherein the locking sleeve (482a) has recesses (482c) 
for receiving pins (484) engaged in a shoulder (502c) fixed to the housing, the locking sleeve, and 
thus the adjustable handle (500), locking when the pins are received into the recesses, therdiy 

20 locking the locking sleeve to the shoulder and thus to the housing. 

8. The surgical reamer spindle of claim 6, wherein the locking ring (455) has at least one pin (41) 
affixed thereto, the at least one pin locking the locking ring in a locking position wbsa the locking 
ring is biased into a bayonet recess (260, 492) by the elastic device (486). 

25 

9. The surgical reamer spoidle of claim 8 wherein dw drive train (207) is selected ficom a ffoap 
of drive trains consisting of nickel titanium drive trains, ferrous metal drive trains, flexible round 
wound cable drive tatins, flat wire wound cable drive trains, gear-drivHi shaft drive trains, and 
drive trains having shafts connected via univrasal joints. 

30 

10. A surgical reamer spindle kit (600) including: 

a surgical reamer spindle drive train (207) having, at one end fliereo^ a reamer holder (120); and 
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at least one rnatr^Tiing pair of housing members (313, 314; 413, 414) capable of receiving the drive 
train and c(»istraining fbs drive train in an operational orientation. 

1 1 . The surgical reamer spindle kit of claim 10 comprising at least two matching pairs of housing 
5 members (313, 314; 413, 414) of dififering form, each fium suitable to suit different surgical 

protocols. 

12. The surgical reamer spindle kit of claim 10 furOier comprising at least one surgical reamer 
(1). 

10 

13. The surgical reamer spindle kit of claim 10, fiirdier conqnising a femoral prosthesis (604). 

14. . The surgical reama spindle kit of claim 10, further conqnising an acetabular ciqi prosfliesis 
(606). 

15 

15. The surgical reamer spindle kit of claim 10, further comprising an impactor (602). 

16. The surgical reamer spindle kit of claim 10 fasOxa conqirising a sterilization case (610). 
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